Abstract
On the other hand, upon I-hour long exposure to 18°C a decrease was noted in plasma FFA concentration in chicks exposed to cold both before and after transport as against the values found at 35°C. The intact fed birds aged 2,3 and 4 days showed no changes, whereas a substantial increase in plasma FFA to values exceeding those of the first day were found in birds aged 5 days.
Chickens deprived of food and held at 35°C and those exposed to 18 "C showed higher plasma FFA concentrations than fed birds. It is suggested that fasting results in mobilization of lipid stores shortly after hatching whereas upon exposure to cold thermoregulation mechanisms operative in adults seem not to operate till the end of the first week after hatching.
There were no substantial differences in plasma FFA concentration between the intact and deutectomized birds. The results show that deutectomy has no major effect on plasma FFA concentration as compared to intact birds, i.e, that the substrates of lipid metabolism after completed hatching do not originate in the yolk sac itself.
Age changes, food deprivation, yolk sac, transport.
In an earlier study carbohydrate content of the body fluid compartments and livers of newly hatched chickens was found to be dependent upon the onset of food intake after hatching (Barany iova 1972), with the yolk sac providing no substrate to sustain plasma glucose levels in fasting birds. However, the main components of the yolk sac are lipids. We therefore decided to investigate the levels of their transport form -free fatty acids (FFA) -in blood plasma of chickens in the first week after hatching under standard nutritional and temperature conditions as against fasting, exposure to decreased ambient temperature and deutectomy,
Materials and Methods
In the experiment, 210 newly hatched, sexed Shaver Starcross cockerels were employed. At thẽ nd of hatching (with down feathers still wet) 5 birds were blood-sampled and 5 were exposed to 18°C for one hour before blood sampling. Immediately after a 2-hour long transport to laboratory 5 blood samples were taken and another group of 5 cockerels was exposed to 18°C for one 18°C ( 1h before sampling)
hour before blood sampling. Half of the remaining birds were deutectomized and half were left untreated to serve as intact controls. Half of the birds in each of these groups were deprived of food, but had access to drinking water. The other half of birds in each group were fed ad lib. a commercial diet. The birds were kept in batteries at 35 "C. The effect of low ambient temperature was studied in chickens exposed to 18 "C for one hour. Five birds each of all above mentioned groups were blood-sampled invariably at the same time of the day after minimum handling. Two plasma samples (50.aI) from each bird were analyzed.
Total plasma FFAconcentration was determined by the spectrophotometric ultramicromethod (N 0 vak 1965) as modified by Votruba et al. (1974) . The classical titration method (T r 0 u t et ale 1960) was used as a check on the accuracy of the aforementioned method in a preliminary study.
The results were evaluated statistically by the Student's t-test. The concentration of FFA in the blood plasma of chickens at the end of hatching was 1.0 ± ± 0.1 mmol d" (Tab. 1). After the transport from the hatchery a remarkably increased (P < < 0.001) plasma FFA concentration up to 3.2 ± 0.2 mmol L:' was observed. Within 24 hours it was lower (P < 0.001) .in all 4 groups (i.e. intact fed, deutectomized fed, intact fasted and deutectomized fasted) of chicks held at 35 "C, and it decreased significantly only in deutectomized fed (P < 0.02) and deutectomized fasted (P < 0.05) birds as against the values found at the end of hatching. The fasted intact birds had higher FFA concentration than the fed Table 1 Concentration of free fatty acids in the blood plasma of chickens in rnrnol s I:" ones on day 2 and 3 (P < 0.01), the deutectomized fasted birds had lower plasma FFA concentrations than the intact ones on day 2 (P < 0.01). Up to day 5, the plasma FFA increased moderately in both groups of fed chickens, with values somewhat higher in deutectomized birds. In chickens of both fasted groups the plasma FFA concentration decreased between days 4 and 5. In hatched chickens exposed to 18"C no changes in plasma FFA concentration were noted. On the other hand, after the transport followed by an exposure to 18°C 1.8 ± 0.1 mmol.I-1 FFA was found, i.e. value significantly (P < 0.001) higher than that prior to but lower (P < 0.001) than after transport at 35°C. In 2-, 3-and 4-day old intact fed chickens no such changes were observed upon exposure to 18°C. On the other hand, in intact fasted birds aged 2, 3 and 4 days, the plasma FFA concentration rose significantly (P < 0.01, P < 0.001, P < 0.05) in response to exposure to cold. On day 5 the plasma FFA ofboth intact and deutectomized fasted chickens fell considerably upon exposure to 18°C, whereas both fed groups showed a significant increase in. plasma FFA from 0.8 ± 0.1 mmol.l>' on day 4 to 2.6 ± 0.2 mmol . I-Ion day 5 (P < 0.001) in deutectomized birds and from 0.7 ± 0.1 mmol .1-1 to 2.0 ± 0.2 mmol .1-1 on day 5 (P < 0.05) in intact birds. In fasted chickens exposed to 18°C had' the deutectomized birds lower FFA concentration on days 2 (P < 0.05) and 5 (P < 0.05) than the intact birds.
Results
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Discussion
The plasma FFA concentration decreased in chickens exposed to 18°C for one hour both at the end of hatching and after the transport. This finding is at variance with the data of Freeman (1967) . On the other hand, the transport itself led to almost 3.5 times higher FFA concentration in chicks at 35°C. Obviously, the stress of manipulation and transport caused this increase. Similar findings in older birds were reported by others (Freeman and Manning 1976; Freeman 1976a) .
By 24 hours after hatching the plasma FFA concentration had decreased significantly reaching values reported for older birds (Langslow and Freeman 1973; Freeman 1976b ) held at optimum temperature and fed ad lib.
On days 2, 3 and 4 we found no increase in plasma FFA of fed chickens exposed to 18°C for 1 hour. Such response was only detected in the chicks deprived of food at the' same age and it was even more pronounced in these (i.e. fasted) birds exposed to 18°C at the age of 2, 3 and 4 days (P < 0.01; P < 0.001; P < 0.05).
These findings suggest that fasting can mobilize body fat reserves, manifested. by elevated FFA levels, as soon as the 2nd day after hatching; at this age fasting was also shown to increase plasma corticosterone levels (Constantin et a1. 1977) .
On the other hand, in fed chickens. plasma FFA concentration in responseto cold increased only at 5 days of age when it rose 2.9 times in the intact and 3.3 times in the deutectomized birds as against the values of the 4th day.
This finding shows that chickens mobilize their lipid reserves in response to cold accompanied by increased FFA concentration only at the end of the first posthatching week and supports the conclusions of Wekstein and Zolman (1967 , 1969 , 1970 ) that the homeothermic development of chickens is correlated to age rather than to body mass increase or feather insulation. Upon 2-hour exposure to 10°C a fivefold increase in plasma FFA levels of chickens was reported by Freeman (1976b) .
In the light of observations on the lipid occurrence (Bar anyi ova and Holman 1972) and metabolism in chickens during and shortly after hatching (Langslow and Lewis 1972) and present data the possibility should be considered that to these characteristics also the minimum intestinal absorption of dietary animal fat in the youngest birds may be related. Substantial changes in dietary lipid absorption were noted only in chickens 10-13 days old (Carew et a1. 1972) .
The high concentration of plasma FFA during the first posthatching week in our deutectomized chickens can be taken as evidence of their origin from lipid. depots accumulated before hatching.
The present results indicate that in chickens the mechanisms underlying the response to fasting by FFA mobilization operate as soon as the second day after hatching whereas those responsible for FFA mobilization upon exposure to cold. apparently do not start to operate till the end of the first week after hatching.
Vplyv deutektomie, hladovania a teploty prostredia na obsah vofnych mastnych kyselin v krvnej plazme kurciat v prvom tyzdni po vyliahnuti V pokuse na 210 kohutikoch Shaver Starcross sme sledovali vplyv prijmu potravy, hladovania, teploty prostredia a deutekt6mie na obsah VMK v plazme v prvom tyzdni po vyliahnuti, . Na konci liahnutia bola plazmaticka koncentracia VMK v plazme kurciat 1,0 ± 0,2 mmol. 1-1. Po 2-hodinovom transporte sa podstatne zvysila, a to zvlast pri teplote 35°C.
Koncentracia VMK v plazme kurciat krmenych intaktnych sa po I-hodinovom pobyte v teplote 18°C na 2., 3. a 4. den oproti kontrolam pri 35°C nemenila, ale na 5. den pri vystaveni chladu vzrastla vyrazne na hodnoty prevysuiuce nalezy prveho dna.
Na kurcatach hladujucich pri 35°C a pri 18°C sme v porovnani s krmenymi vtakmi nasli vyssie hladiny plazmatickych VMK. Zda sa teda, ze hladovanie vedie k mobilizacii lipidovych rezerv uz od pociatku postinkubacneho zivota, zatialco pri vystaveni chladu sa komponenty chemickej termoregulacie, zname u dospelych jedincov, zacinaju objavovat az koncom prveho tyzdna zivota kurciat, Medzi kurcatami intaktnymi a deutektomovanymi sme podstatne rozdiely v obsahu plazmatickych VMK nenasli, Z vysledkov pokusu je zrejme, ze deutekt6mia plazmaticku hladinu VMK kurciat v porovnani s intaktnymi vtakmi neovplyvnila, tj, ze substraty lipidoveho metabolizmu po ukoncenom liahnuti nepochadzaiu zo zltkoveho vaku, Meaczty neaarponyrsma H IIo.n;BeprlIIHMHCH .n;eHTeKTOMHH~bIIIJIHTaMH He 6bIJIa BbIHBJIeHa cymecraennaa pasnnna B CO,II,ep/KaHHH nJIa3MaTHT.JeCKHX CBOOO,II,HbIX )l(HpHbIX KHCJIOT. I1cXO,II,H H3 orrsrra, CJIe,UyeT cncnars BbIBO,U, T.JTO ,n,eHTeKToMHH, IIO cpaaaenmo C He3aTpoHyTbIMH IlbInJIHTaMH, He OKa3aJIa BJIHHHHH na yposens IIJIa3MaTHQeCKHX CBOOO.n;HbIX iKHpHbIX KHCJIOT, CJIe,nOBaTCJIhHO, T.JTO cyficrparsr JIHllH,IlHOrO xerafioJIH3Ma nOCJIe aasepmeanoro BbIJIynJIeHHH He CBH3aHbI C :iKeJITOT.JHbIM xemxox.
